Abstract. In the present paper, we define a notion of an m2-topological space by introducing a count of openness of a multiset (mset in short) and study the properties of m2-subspaces, mgp-maps etc. Decomposition theorems involving m-topologies and m2-topologies are established. The behaviour of the functional image and functional preimage of an m2-topologies, the continuity of the identity mapping and a constant mapping in m2-topologies are also examined.
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Sk. Nazmul [18, 19] . Note that the m-topology defined on msets by Girish and John [8, 9] as actually an ordinary set τ of some msets. In this paper, an attempt has been made in allowing the repetition of members of m-topology τ . A definition of type-2 m-topology is introduced which will be called m2-topology. The relevance of this approach in fuzzy setting have been done by A.Sostak [21] , M. S. Ying [24] , U. Höhle and A.Sostak [14] , T. Kubiak [15] , and Hazra, Chattopadhyay and Samanta [5, 11] . In brief, in this paper, we have defined a notion of an m2-topological space by introducing a count of openness of an mset, m2-cotopological space by introducing a count of closedness of an mset. Moreover, m2-subspaces, mgp-mappings and some of their important properties are studied. Decomposition theorems involving m-topologies and m2-topologies are established. The behaviour of functional image and functional preimage of an m2-topology, the continuity of the identity mapping and a constant mapping in m2-topologies are also examined.
Preliminaries
This section consists of some definitions and results of msets and m-topologies which will be used in the main works of the paper. Unless otherwise stated, X will be assumed to be an initial universal set and N represents the set of all non negative integers.
Multi sets (or msets)
Definition 2.1 ( [7] ) An mset M drawn from the universal set X is represented by a count function C M defined as C M : X → N, where N represents the set of non negative integers. Here C M (x) is the number of occurrences of the element x in the mset M . The presentation of the mset M drawn from X = {x 1 , x 2 , . . . , x n } will be as M = {x 1 /m 1 , x 2 /m 2 , . . . , x n /m n }, where m i is the number of occurrences of the element x i ,i = 1, 2, . . . , n in the mset M . Also here for any positive integer w, [X] w is the set of all msets whose elements are in X such that no element in the mset occurs more than w times and [X] ∞ is the set of all msets whose elements are in X such that there is no limit on the number of occurrences of an element in an mset. As in [7] , [X] w and [X] ∞ will be referred to as mset spaces. M S(X) denotes the set of all msets drawn from X.
Definition 2.2 ([7])
Let M 1 and M 2 be two msets drawn from a set X. Then M 1 is said to be submset
for all x ∈ X, which will be denoted by
On type-2 m-topological spaces
Definition 2.3 ( [7] ) Let w be a positive integer and {M i ; i ∈ I} be a non-empty family of msets in [X] w . Then (a) the intersection of the sets M i , is a set denoted by i∈I M i , such that
(b) the union of the sets M i , is a set denoted by i∈I M i , such that
Definition 2.4 ([18])
Let X and Y be two non-empty sets and f : X → Y be a mapping. Then
w under the mapping f is a set denoted by
Proposition 2.5 ( [18] ) Let X, Y and Z be three non-empty sets and f :
[80] 
Then for each n ∈ N, we define an mset n P over X, where C nP (x) = n for all x ∈ P . This msets are called level msets.
Msets topology
w be a multiset and P * (M ) be the collection of all submsets of M . A subcollection τ of P * (M ) is said to be a multiset topology (m-topology in short) on M if
(ii) the intersection of any two msets in τ belongs to τ ; 
m2-topological spaces
In this section, we introduce a count of openness, a count of closedness, m2-topological spaces, m2-cotopological spaces, m2-subspaces, mgp-maps and some of their important properties are studied. Decomposition theorems involving mtopologies and m2-topologies are established. The behaviour of the functional image and the functional preimage of an m2-topology, the continuity of the identity mapping and a constant mapping in m2-topologies are also examined.
Unless otherwise stated, X denotes a non-empty set, w is a positive integer, N denotes the set of all non negative integers, N w is the set of all non negative integers not greater than w and [X] w is the collection of all those msets whose elements are in X such that no element in the mset occurs more than w times.
Definition 3.1 A mapping τ : [X] w → N w is called a count of openness (CO) or an m2-topology on [X] w if it satisfies the following conditions:
w . Then τ 0 and τ w are two m2-topologies on [X] w .
w if it satisfies the following conditions: 
Proof. Let τ , F be a count of openness and a count of closedness of [X] w respectively and F τ : [X] w → N w be a mapping defined by
Again let M i , i ∈ ∆ be any collection of members of [X] w . Then
[82]
Sk. Nazmul 
Proof.
Again let M i , i ∈ ∆ be any collection of members of [X] w . Then 
w , is a count of openness on [X] w .
Definition 3.9 Let τ 1 and τ 2 be two counts of openness on [X] w . Define
If τ 1 ≤ τ 2 then we say that τ 1 is coarser or weaker or smaller than τ 2 and τ 2 is finer or stronger or larger than τ 1 . Proof. Let τ 0 , τ w be two counts of openness on [X] w defined in Example 3.2. Then τ 0 ≤ τ ≤ τ w for all τ ∈ T . Note that τ 1 ∩ τ 2 is the greatest lower bound (glb) of τ 1 and τ 2 for all τ 1 , τ 2 ∈ T .
Moreover, {τ ∈ T : τ 1 ≤ τ and τ 2 ≤ τ } is the least upper bound (lub) of τ 1 and τ 2 for all τ 1 , τ 2 ∈ T (we note that there exists at least one count of openness viz. τ w , which is finer than both τ 1 and τ 2 ). Therefore, (T , ≤) is a complete lattice.
Proposition 3.11 (First Decomposition Theorem) Let ([X]
w , τ ) be an m-topological space, where τ is a count of openness on
w be any two members of τ r . Then τ r (M 1 ) ≥ r and τ r (M 2 ) ≥ r. Since τ is a count of openness on [X] w , it follows that τ (
w , i ∈ ∆} be any collection of members of τ r . Then [84]
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Proof. For each r ≤ w we define a mapping
otherwise.
Then, clearly T r is a count of openness on [X] w compatible with T . w and T r = τ r holds for all r ≤ w.
Assume now that
Moreover, let M i for i ∈ ∆ be any collection of members of [X] w and let τ (M i) =: l i for i ∈ ∆. If l i = 0 for some i ∈ ∆, then obviously
Now let l i = 0 for all i ∈ ∆ and l = ∧ i∈∆ l i . Since {T r : r ≤ w} is a descending family of m-topologies, it follows that M i ∈ T l , i ∈ ∆ and hence i∈∆ M i ∈ T l . Thus
Therefore, the mapping τ :
w . For second part, let us assume first that M ∈ T r . Then τ (M ) ≥ r and hence M ∈ τ r . Thus
Next let M ∈ τ r . Then τ (M ) ≥ r this implies that there exists s ≥ r such that M ∈ T s . Since {T r : r ≤ w} is a descending family of m-topologies and s ≥ r, it follows that M ∈ T r . Thus
From (1) and (2), we have T r = τ r . Proof. First let
w , so for each r ≤ w, τ
for all r ≤ w.
, which contradicts our assumption that τ 
Proof. Proof follows from Proposition 3.16. 
Proposition 3.23
Let X be a non-empty set, τ be a CO on X and
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Proof. From the fact that 0 X, 
